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international preliminary examination report and its annexes, if any, established on the international 
application. 
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This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 7 sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e. sheets of the description, claims andtor drawings which have 
been amended and are the basis for this report andfor sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 6 sheets. 
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□ 



Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 



Description, Pages 

1 , 2, 4-9 as originally filed 

3, 3A, 10 filed with telefax on 21 .05.2004 

Claims, Numbers 

2-10 as originally filed 

1,11-15 filed with telefax on 21 .05.2004 

Drawings, Sheets 

1/7-7/7 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 andfor 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



Form PCT/IPEA/409 (January 2004) 




INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCTAJS 03/071 39 



5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) — ' 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


2,10,11 




No: 


Claims 


1,3-9,12-15 


Inventive step (IS) 


Yes: 


Claims 


11 




No: 


Claims 


2,10 


Industrial applicability (IA) 


Yes: 


Claims 


1-15 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Reference is made to the following documents: _ 
D1: US5351020 
D2: WO9800880 



The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 1 ,3-9,12-15 is not new in the sense of Article 33(2) PCT and 
because the subject-matter of claims 2,10 does not involve an inventive step in the 
sense of Article 33(3) PCT. 

1 Claim 12, the broadest independent apparatus claim, is not new in the sense of 
Article 33(2) PCT because US5351020 (D1) discloses a filter for electrical signals 
comprising: 

a: two resonators (Fig. 1 ,2,19 ref. 42,43), each having a first end and a second 
end; and 

b: the first end and the second end being arranged and configured to lie on the 
same side of one first resonator and proximate the second resonator, and 
wherein a first distance (Fig. 2, ref. L 7 ) of the first end from the second 
resonator creates a primary coupling between the first and second 
resonators and a second distance (Fig. 2, ref. L 7 ) and length of the second 
end (defined via ref. L 1 in Fig. 1) creates a secondary coupling between the 
first and second resonators. The overall distance of the first and second 
resonators from one another is optimized by controlling either the primary 
(col. 7, lines 16-21) or the secondary ( col. 5, lines 21-27) coupling. 



1.1 It should be noted that "independently controlling the primary or secondary 
coupling" can also be understood as "controlling the primary coupling without 
affecting the secondary coupling and vice versa". This interpretation seems 
however not to have a basis in the application as originally disclosed (Article 
34(2)(b) PCT. 
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2 Claim 1 lacks novelty (Article 33(2) PCT) because of the arguments listed in 
paragraph 1 of the present communication and is not appropriately formulated as 
a claim dependent on claim 12 since it comprises all the features of the latter 
(Rule 6.4 PCT). 

3 Claim 3 lacks novelty (Article 33(2) PCT) because one end (Fig. 2,19 ref. 42c) of 
one resonator of the filter of D1 is arranged and configured to provide a 
substantially larger interface to the second resonator than the other end (Fig. 2,19, 
ref. 42a). 



4 Claims 4 and 13 lack novelty (Article 33(2) PCT) because the filter of D1 
comprises a coupling strip (Fig. 19,20, ref 5) which couples one end of the first 
resonator to the second resonator. 

It should be noted that the earth electrode pattern (Fig. 19,20 ref 5) is shaped into 
a strip-like form, for example with a laser trimming method (col. 10, lines 17 - 23). 

5 The subject-matter of claim 5 and its corresponding method claim 14 lacks 
novelty (Article 33(2) PCT) because in the filter of D1 , the primary coupling is a 
function of the distance (Fig. 2, ref. L 7 ) between the first and second resonators, 
and the secondary coupling is a function of: 

- the distance between the coupling strip (Fig. 19,20, ref. 5) and the first 
resonator (Fig. 19 ref. 42), 

- the length of the coupling strip which lies adjacent to the first resonator (right 
part of the strip ref. 5 in Fig. 20), 

- the distance between the coupling strip and the second resonator 
(Fig. 19 ref. 41), and 

- the length of the coupling strip which lies adjacent to the second resonator 
(central part of the strip ref. 5 in Fig. 20), 

and the total coupling is the sum of said primary and secondary couplings. 



6 Claims 6-8 lack novelty (Article 33(2) PCT) because in the filter of D1 primary or 
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secondary couplings can be either capacitive or inductive. 



Claim 9 and its corresponding method claim 15 lack novelty (Article 33(2) PCT) 
because the filter of D1 comprises one non-adjacent resonator device 
(Fig. 19, ref. 41) and a coupling strip (Fig. 19,20, ref. 5) between the first resonator 
(Fig. 19, ref. 42) and said non-adjacent resonator device (Fig. 19, ref. 41). 



8 The subject-matter of Claim 2 differs from the .known filter of D1 only in that a 
High Temperature Superconducting (HTS) material is employed for the 
construction of the resonator's strip lines. 

However, the skilled person generally knows about the option of realising strip 
lines in HTS configuration, (for example from D2, col. 6, lines 25-45) and their 
superior performance in resonators. Consequently, the solution presented in 
claim 2 cannot be considered as involving an inventive step (Article 33(3) PCT). 



Claim 10 does not involve an inventive step (Article 33(3) PCT) because the 
claimed substrate materials are generally known and would be applied to the 
known filter of D1 whenever circumstances make it desirable. 



10 The subject-matter of claim 11 differs from the known filter of D1 in that claim 1 1 
claims a location of said coupling strip (Fig. 19,20, ref 5) in the same plane as the 
resonators. This can result in an advantage for the micro strip filter fabrication. 

Claim 1 1 is considered as involving an inventive step (Article 33(3) PCT) because 
there is no hint in the prior art, that would prompt a skilled person to depart from 
the compact multi layer concept of D1 in order to achieve a more advantageous 
micro strip fabrication. 



1 1 The vague and imprecise statement in the description on page 10, lines 11-13, in 
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particular the passage "changes may be made in detail" implies that the subject- 
matter for which protection is sought may be different to that defined by the 
claims, thereby resulting in lack of clarity (Article 6 PCT) when used to interpret 
them (see also the PCT Guidelines, lll-4.3a). 
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U.S. Patent No. 5,351,020 generally discloses a band-pass filter having three 
or more loop shaped electrodes. However, this reference does not disclose varying 
the length and distance of the second end of the electrode in order to provide a 
secondary coupling. Further, the coupling strip requires a secondary layer lying 
5 above the strip line configuration and is not included in the plane of thejesonator 
elements. 

Therefore, there exists a need for a very-narrow bandwidth filter having the 
convenient fabrication advantage of microstrip filters while achieving, in a small 
filter, the appropriate coupling. Further, the appropriate coupling should take 
10 advantage of cross-coupling between non-adjacent resonators to introduce 

transmission zeros which provide an optimized transmission response of the filter. 



Summary of the Invention 

The present invention provides for a method and apparatus to provide 

1 5 appropriate coupling between resonators in an HTS microstrip filler. The present 
invention uses the concept of primary and secondary couplings between a pair of 
resonators. With a given spacing, the primary coupling is fixed, while the secondary 
coupling can have different magnitude. In addition, the secondary coupling can 
have the same phase or opposite phase as the primary coupling. With different 

20 combinations, large or small bandwidth filters can be made without very small or 
very large spacing between adjacent resonators. The same cross coupling layout 
configuration maybe designed to achieve either positive or negative results. 

One feature of the present invention is that die resonator is designed to have 
both ends accessible from one side of the resonator Because of the current flow in a 

25 resonator, orienting the two ends of the resonator toward the same side allows the 
primary and secondary coupling to be added or subtracted from one another through 
relatively simple design changes. Another feature includes arranging and 
configuring a first end of the resonator with a substantially larger interface to the 
adjacent resonator than the second end of the resonator. The primary coupling 

30 between the resonator is generally associated with the first larger interface end of the 
resonator to the adjacent resonator. The secondary coupling is generally associated 
with the second smaller interface end of the resonator to the adjacent resonator, but 
the secondary coupling may also be assisted by an additional coupling strip. 

Therefore, according to one aspect of the invention, there is provided a 

35 resonator apparatus, of the type used in filters for an electrical signal, comprising: a 
first resonator device, having a first end and a second end; a second resonator 
device; and wherein the first end and the second end are arranged and configured to 
lie on the same side of the 
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first resonator and proximate the second resonator, and wherein the distance of the 
first end from the second resonator creates a primary coupling between the first and 
second resonators, and the distance and length of the second end creates a secondary 
coupling between the first and second resonators, whereby the overall distance of the 
5 first and second resonators from one another may be optimized by controlling either 
the primary or secondary coupling. 
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As will be apparent to those of skill in the art, the principles of this style of 
cross coupling may also be used in environments in which other types of filter 
construction methodologies are employed. For example, the resonators described 
herein can be used with other types of resonators to achieve desired response shape, 
5 filter performance, layout, cost. etc. It will also be appreciated, that theprinciples of 
this invention apply to control cross-coupling between non-adjacent resonant 
devices in order to improve filter performance. 

It is to be understood that even though numerous characteristics and 
advantages of the present invention have been set forth in the foregoing description, 
10 together with details of the structure and function of the invention, the disclosure is 
illustrative only and changes may be made in detail. [Other modifications and 
alterations are well within the knowledge of those skilled in the art and are to be 
included within the broad scope of the appended claims]. 
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What is claimed is 
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1 . A resonator apparatus, of the type used in filters for an electrical signal, 
comprising: 

a. a first resonator device, having a first end and a second end; 

b. a second resonator device; and 

c. wherein the first end and the second end are arranged and configured 
to lie on the same side of the first resonator and proximate the second resonator, and 
wherein a first distance of the first end from the second resonator creates a primary 
coupling between the first and second resonators, and a second distance and a length 
of the second end creates a secondary coupling between the first and second 
resonators, whereby the overall distance of the first and second resonators from one 
another may be optimized by independently controlling the primary or secondary ' 
coupling. 

2. The resonator apparatus of claim 1, wherein the first and second resonator 
devices are constructed in an HTS microstrip configuration. 

3. The resonator apparatus of claim 1, wherein the first end is arranged and 
configured to provide a substantially larger interface to the second resonator than the 
second end. 



25 



30 



4. The resonator apparatus of claim 1, further comprising a coupling strip 
which couples the second end to the second resonator. 

5. The resonator apparatus of claim 4, wherein the primary coupling Fl is a 
function of the distance SI between the first and second resonators , and the 
secondary coupling F2 is a function of S2a, S2b, L2a and L2b where S2a is the 
distance between the coupling strip and the first resonator and L2a is the length of 
the coupling strip which lies adjacent the first resonator, S2b is the distance between 
the coupling strip and the second resonator and L2b is the length of the coupling 
strip which lies adjacent the second resonator, wherein the total coupling between 
the first resonator and the second resonator, F y is defined by: 



35 



F « F2(SIJ + F2(S2a f S2b, L2a, L2bJ. 
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- Af|T §4 AMOT 6 " The resonator apparatus of claim 1, wherein the primary coupling can be 

either capacitive or inductive and the secondary coupling can be either capacitive or 
inductive. 

5 7. The resonator apparatus of claim 1, wherein the primary coupling can be 
either capacitive or inductive. 
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8. The resonator apparatus of claim 1, wherein the secondary coupling can be 
either capacitive or inductive. — 

9. The resonator apparatus of claim 1 , further comprising at least one non- 
adjacent resonator device and a coupling scrip between the first resonator and the at 
least one non-adjacent resonator device. 

15 10. The resonator apparatus of claim 2, wherein the micro-strip topology 
includes a dielectric substrate of either MgO, LaAlOj, Aljj, or YSZ 

1 1 . The resonator apparatus of claim 1, wherein the first and second resonator 
devices generally define a mean plane and further comprising a coupling strip which 

20 couples the second end to the second resonator, the coupling strip being located in 
the mean plane. 

12. A filter for electrical signals, comprising: 

a. a plurality of resonators, at least one resonator having a first end and 
25 a second end; and 

b. the first end and the second end being arranged and configured to lie 
on the same side of the at least one first resonator and proximate a second resonator, 
and wherein a first distance of the first end from the second resonator creates a 
primary coupling between the at least first and second resonators, and a second 

30 distance and a length of the second end creates a secondary coupling between the at 
least first and second resonators, whereby the overall distance of the at least first and 
second resonators from one another may be optimized by independently controlling 
the primary or secondary coupling. 

35 13. A filter for electrical signals, comprising: 

a. a first resonator device; 

b. a second resonator device; 

c a coupling Strip between the first and second resonators; and 
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d, the first resonator device and the second resonator device having a 
primary coupling and a secondary coupling between the first and second resonators, 
wherein the overall distance of the first and second resonators from one another 
establishes the primary coupling and the distance between the coupling strip and the 
5 overlap with the first and second resonators establishes the secondary coupling, 

whereby the distances between adjacent resonators may be optimized by controlling 
either the primary or secondary coupling. 

14. A method of controlling coupling in an electric signal filter, having a first 
1 0 and second resonator and a coupling strip, comprising the steps of: 

a. determining the primary coupling between the first and second 
resonators based on the desired distance between the first and second resonators; 

b. determining the desired secondary coupling in order to arrive at the 
total desired coupling between the first and second resonators; and 

1 5 c. determining the distances and lengths of the coupling strip from the 

first and second resonators to achieve the determined secondary coupling F2, where 
F2 is a function of S2a, S2b, L2a and L2b y and S2a is defined as the distance 
between the coupling strip and the first resonator, L2a is the length of the coupling 
strip which lies adjacent the first resonator, S2b is the distance between the coupling 
20 strip and the second resonator, and L2b is the length of the coupling strip which lies 
adjacent the second resonator, the primary coupling Fl > wherein the total coupling 
between the first resonator and the second resonator, F 9 is defined by; 




25 



F - FJfSlJ + F2(S2a 9 S2b, L2a, L2b). 

1 5, The method of claim 14, further comprising the step of locating at least one 
non-adjacent resonator device and a coupling strip between the first resonator and 
the at least one non-adjacent resonator device. 
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